Within the United States Federal Statistical System, there has been interest in capturing sexual orientation (SO) and gender identity (GI), collectively known as SOGI, on surveys to allow researchers to estimate the size and distribution of sexual and gender minority populations. SOGI measurement in federal surveys may also help to identify disparities between people who identify as lesbian, gay, bisexual, and transgender (LGBT) and those who do not in domains such as health, crime, or employment. Although research has been conducted on best practices for SOGI measurement in surveys, it has largely been limited to examination of selfreports. Many federal surveys use proxy reports, when one person generally responds for all household members. This research used cognitive interviews and focus groups to explore proxy response to SOGI questions. We explored potential sources of measurement error in proxy responses to SOGI questions, including sensitivity, difficulty, as well as the willingness and ability of respondents to answer SOGI questions about other household members. We also conducted paired interviews with members of the same household to assess level of agreement for SOGI questions. Findings suggest that measuring SOGI by proxy may be feasible in federal large-scale, general population surveys.
Background
Within the United States Federal Statistical System, there has been interest in capturing sexual orientation (SO) and gender identity (GI), collectively known as SOGI, on federal surveys. In this article, we refer to SO in terms of sexual identity, or the way in which people identify with a given sexual orientation, such as lesbian, gay, bisexual, or heterosexual/straight, and to GI as one's personally-identified sense of gender, such as male, female, or transgender (Sexual Minority Assessment Research Team, SMART 2009; Federal Interagency Working Group 2016) .
SOGI measurement in federal surveys would allow researchers to estimate the size and distribution of sexual and gender minority populations and identify disparities between with most studies showing at least moderate agreement between self and proxy reports (Krosnick et al. 2015; Garbarski 2014; Schwarz and Wellens 1997) . Like self-response, proxy reporting is also prone to measurement error during the survey response process, where factors such as question sensitivity and difficulty reporting an answer may affect data quality (Lee et al. 2004; Tourangeau, 1984; Bickart et al. 1990 ).
Sensitivity in Proxy Reporting
One reason for measurement error between self and proxy reports is question sensitivity, or how personal, invasive, threatening, or uneasy a question makes respondents feel, which can lead to increased item nonresponse, refusals, and other threats to data quality (Tourangeau and Yan 2007) . Sensitivity in proxy reporting may occur when people feel uncomfortable or reluctant to report personal information about another household member. For example, King et al. (2012) found that proxies did not always feel comfortable revealing personal information about others, such as where they live or how long they lived there, due to privacy concerns. Proxies may not have explicit permission to reveal the information, they may feel they are unable to report accurately on subjective or personal questions about others, or they may fear disclosure to third parties (Sudman et al. 1994; King et al. 2012; Mingay et al. 1994) . Thus, sensitivity in proxy reporting can lead to higher levels of unit and item nonresponse, privacy concerns, and other threats to data quality (Todorov and Kirchner 2000) .
Difficulty in Proxy Reporting
Proxy respondents may also encounter difficulties when formulating a response and reporting an answer on behalf of other household members. This may occur when proxy respondents have insufficient knowledge to answer a question about another household member (Cobb 2018) . For example, in a survey about living situations, proxy respondents provided more "don't know" responses and less complete information about the household than those who self-reported (King et al. 2012) . Level of knowledge about other household members can also be tied to social distance, or how often household members interact, have discussions, and share experiences together (Bickart et al. 1990; Bickart et al. 2006; Pascale 2016) . The greater the social distance, the more likely it is that proxy respondents will have insufficient knowledge to report accurately on other household members.
Conducting paired interviews with members of the same household is a common method to understand the accuracy or level of agreement between self and proxy responses, and this research has found that proxies may also find questions difficult to answer because the survey topic is subjective or not observable. For instance, Boehm (1989) conducted paired interviews with household members that contained questions about employment and demographics. On average, all items had an agreement rate of 70% between self and proxy reports. Items that caused the most disagreement tended to be activities that were not directly observable, such as how long the target person had been looking for work, when they last worked, their income, education level, and whether they worked overtime or belonged to a union. Similarly, Davis et al. (2017) examined proxy response across pairs of respondents from the same household on topics not readily observable, such as civic engagement and volunteerism. The researchers created a measure of accuracy based on exact matches (identical responses between the pair) or near matches (responses separated by one response category) and found an average match rate of 50%. Thus, more communication amongst household members and the observability of the target behaviors on a survey are associated with greater agreement between proxy and self-reports (Kojetin and Tanur 1996) .
Finally, difficulties in proxy reporting may occur due to differences in how people process information about themselves versus others (Cobb 2018) . The actor/observer bias suggests that people encode information more deeply about themselves than they do about others, leading people to rely more on general information when reporting on others (Jones and Nisbett 1971) . This may lessen the motivation to search memory for relevant information about other household members to answer survey questions (Sudman et al. 1994) . Unless household members have joint experiences or discuss the question topic frequently, proxies are less likely to have salient and accessible memories to provide information about other household members (Schwarz and Wellens 1997) . Proxies may instead use judgment and estimation methods, relying more on heuristics and general knowledge about what they know about others' dispositions to arrive at their answers (Blair et al. 1991; Bickart et al. 1990 ). This is especially true when proxies have insufficient knowledge to answer for the target person (Todorov 2003) .
Proxy Reports of SOGI Questions
Although there is substantial literature on proxy reporting in general, little is known about proxy reports of SOGI questions, including how sensitive or difficult respondents would find these questions, and whether proxies have the knowledge and willingness to report the information. Qualitative research conducted in the United Kingdom, including interviews and focus groups, has examined the feasibility of including proxy reports of SOGI questions on social surveys. The findings showed that some respondents had concerns about reporting accurately and the confidentiality of responses (Joloza et al. 2009; Joloza et al. 2010; Park 2015) .
One of the only quantitative studies conducted on proxy reports of SOGI questions employed an online nonprobability panel to test SOGI questions (Ortman et al. 2017) .
Respondents were asked to self and proxy report on other eligible household members (age 16 or older). They found overall low rates of nonresponse for the SOGI questions. Item nonresponse for these questions was lower than for income, which is also considered to be a sensitive question (Moore and Welniak 2000) . However, nonresponse to the SOGI questions was significantly higher for proxy reports compared to self-reports.
Because SOGI questions may be considered sensitive (SMART Report 2009; GenIUSS Group 2014), this may raise concerns about privacy and confidentiality in proxy response. Proxies may not want to disclose private information about another household member to the federal government, the interviewer, or to other household members who may be present during the interview. Proxies may not have permission from other household members to reveal the information, feel the question invades their privacy, or fear discrimination or stigma.
Factors that contribute to difficulty reporting SOGI for other household members may also affect the data quality of proxy reports of SOGI questions. The quality of SOGI proxy reports may depend in part on the extent to which household members discuss SOGI and how open household members are with one other. If the information is not shared, observed, or discussed amongst household members, it is more likely to be underreported (Magaziner et al. 1996) . In addition, SOGI may be dynamic and subject to changes and fluidity over time (Dahlhamer et al. 2014; Federal Interagency Working Group, 2016) . However, a gap in the literature remains regarding the issues surrounding proxy reporting of SOGI questions.
Motivation
This research was designed in part to address the gap in the literature on proxy reports of SOGI questions, as well as the feasibility of including SOGI measures in a US federal survey that does not currently include SOGI questions, the Current Population Survey (CPS). The CPS is sponsored jointly by the Bureau of Labor Statistics (BLS) and the U.S. Census Bureau, and serves as the primary source of labor force statistics for the U.S. population. The CPS differs from federal surveys currently collecting SOGI information in its use of proxy response, where one household respondent reports for themselves as well as all other eligible household members age 16 or older. In addition to the CPS, many other large-scale federal household surveys in the United States also employ proxy response. Because little is known about proxy reporting of SOGI information, this remains a major factor for federal surveys considering SOGI questions.
This study sought to explore the processes surrounding proxy response to SOGI questions. Because LGBT individuals have experienced social stigma in the United States, SOGI questions may elicit more privacy and confidentiality concerns compared to other questions typically included on federal surveys (Fisher et al. 2017; SMART Report 2009; GenIUSS Group 2014) . These privacy and confidentiality concerns may cause respondent reluctance to self or proxy report SOGI on a federal survey, or to not disclose their status to other household members, creating difficulties in proxy response. This research is a critical step before attempting to collect SOGI data by proxy. By conducting in-depth qualitative research to understand whether respondents are willing and able to report this information, we will be able to determine whether such collection is feasible, where measurement error may arise, and how to mitigate measurement error in the future. Because the size of the LGBT population is estimated to be small relative to the rest of the population, even slight measurement error issues (e.g., under-or overreporting) can have a large impact on estimates (DeMaio et al. 2013 ). To address this, cognitive interviews and focus groups were conducted to collect information about the sensitivity and difficulty (i.e., willingness and ability to report) associated with reporting SOGI information by proxy, for both LGBT and non-LGBT respondents.
Methods

Sample
We conducted 132 cognitive interviews in and near Washington, D.C., Portland, Oregon; Nashville, Tennessee; and Fargo, North Dakota. These cities were selected to represent different geographic regions of the United States, with the assumption that these regions would also vary on attitudes, political experiences, and other factors that would influence respondent experiences and opinions. Half of the cognitive interviews were conducted with respondents in LGBT households, which we defined as a household with at least one
LGBT person over the age of 15, and half were conducted with respondents in non-LGBT households. Interviews were conducted by staff from the U.S. Census Bureau, the BLS, and a contractor.
Of the 132 cognitive interviews, 52 were conducted with individuals from 26 unique households for "paired interviews." Each respondent in the cognitive interview pairs was interviewed separately, providing information about themselves, each other, and (in households with three or more members) all the other members of their household. This allowed us to directly compare responses between household members to create a measure of accuracy based on match rates (Davis et al. 2017) .
We also conducted four focus groups (one in each of the four cognitive interview cities) with 29 transgender respondents, since very little research has been conducted with transgender respondents in the survey methods literature. Using a focus group methodology was the preferred approach for answering our research questions about gender minorities due to this lack of prior research. Focus groups are typically homogenous to enhance selfdisclosure and increase comfort level among respondents. Our transgender-only focus groups were designed to foster a rich group discussion of issues specific to measurement of gender minority status, to allow respondents to build on each other's comments, to gain a deeper understanding of how gender minorities would react to questions about gender identity, and to identify any sensitivity or difficulty associated with proxy reporting this information. We did not discuss SO in the focus groups because it was examined in depth in the 132 cognitive interviews and because we were constrained by time in the groups.
Recruiting was done by the U.S. Census Bureau or the contractor, using a combination of flyers, Craigslist.com advertisements, a broadcast message sent to all U.S. Census Bureau employees who work in the Suitland, Maryland headquarters, and posts on Facebook pages for LGBT groups. All respondents were screened prior to being scheduled. Screening included questions on respondents' age, race, ethnicity, employment status, household size and composition, geographic area (urban versus rural), and LGBT status. For the majority of respondents, geographic area classification was based on whether respondents' zip code fell within the bounds of Census Bureau defined urbanized areas (50,000 or more people) or urban clusters (2,500 -49,999 people). If not, respondents were classified as rural. Respondents' self-description of their community was used to aid classification in a few instances.
To identify LGBT individuals, we used screener questions that differed from the SOGI questions being tested. For the testing in Washington, D.C., respondents were asked for their gender (male, female, or transgender) and whether anyone in their household age 15 and over, including themselves, identified as LGBT. For the testing in other cities, respondents were asked for their gender (male, female, or transgender) , an open-ended SO question, and whether anyone in their household age 15 and over, including themselves, identified as LGBT.
For the cognitive interviews, recruiting equal numbers of respondents in LGBT and non-LGBT households and recruiting paired interview respondents was the most important, but we also set goals for diversity on characteristics such as race, household size and composition, urbanicity, and education, as these factors were hypothesized to have an effect on respondents' reactions to answering SOGI questions for themselves and other household members. We were successful in meeting these goals (see Table 1 for respondent characteristics). Note that of the eight cognitive interview respondents who identified as transgender, seven also identified as LGB; the one transgender respondent who did not identify as LGB was counted as LGBT. For the focus groups, we recruited only transgender respondents to gain deeper insight into this small, hard-to-reach population. As with the cognitive interviews, we tried to recruit respondents with a range of demographic characteristics (see Table 1 ). Due to revisions to the recruitment protocol, we had incomplete screener information for 10 focus group respondents.
Protocols
All respondents were provided with a consent form before beginning the interview session. They were also told that information they provided would be confidential and audio-recorded, and were notified if there were any observers.
Cognitive Interview Protocol
In the cognitive interviews, the SOGI questions were embedded into a subset of 46 questions selected from the CPS core instrument. Selected non-SOGI items represented a range of topic areas and varied in terms of their difficulty and sensitivity. We did this in order to mimic the CPS interview, thus providing a realistic context for the SOGI items if they were to be included on the survey, and also to serve as a point of comparison for analysis of SOGI versus non-SOGI items. The topic areas of non-SOGI items included basic demographics (age, marital status, race, etc.), employment, disability, and household income. The SOGI questions were asked relatively early in the questionnaire, after a household roster was collected and questions on date of birth and age were asked. At the beginning of each cognitive interview, interviewers explained that the purpose of the study was to test new questions developed for the CPS -the primary source of labor force statistics, like employment and unemployment -in the nation. No mention was made at the start about testing of SOGI questions. Then, the standardized questionnaire was administered to respondents by cognitive interviewers via computer-assisted personal interview (CAPI). After completing the standardized questionnaire, cognitive interview respondents completed several debriefing tasks designed to collect information about their response process and reactions. The tasks followed a semi-structured protocol and included a general debriefing, question-specific debriefing, and card sort exercise. In the card sort, respondents were asked to sort index cards listing 15 of the 46 administered CPS questions (including the SOGI questions) into two piles depending on whether they thought the questions were "sensitive" or "not sensitive." They then ranked the cards in the sensitive pile from most to least sensitive. A second card sort task was then administered, with respondents sorting cards into "difficult" and "not difficult" piles and ranking the difficult cards by most to least difficult. Additionally, respondents in the paired cognitive interviews answered a set of debriefing questions about their reactions to reporting for the other person and having the other person report for them. At the end of the interview, cognitive interview respondents were asked about their reactions and how other people in their household might react to SOGI questions being asked in a federal survey. Detailed information about the protocols can be found in Ellis et al. (2017) .
Focus Group Protocol
For each of the four focus groups, a semi-structured protocol was followed that concentrated on questions about GI. The moderator followed the protocol for most of the discussion, but spontaneously added or eliminated probes as needed to encourage discussion and elicit feedback from focus group respondents. There were some modifications between each group, but the main focus of the sections was generally consistent for all four. Each focus group followed the same order, starting with an explanation that the research was one of the first steps being taken as a part of research to understand people's reactions to potentially including questions about GI on one of our national surveys. Focus group respondents introduced themselves and then answered questions about their reactions to adding GI to a government survey about employment. The proxy reporting concept was introduced, and the groups discussed whether they thought other household members would be able and willing to answer GI on their behalf. Detailed information about the protocol can be found in Holzberg et al. (2017) .
SOGI Question Wordings
After reviewing wording used in a variety of other federal surveys, we used a common version of the SO question and a two-question approach for GI in the cognitive interviews (see Figure 1 ). In the focus groups, we were interested in gauging respondents' reactions to question wording, so we presented respondents with the two-step GI question used in the cognitive interviews, as well as a one-step question and three other versions of the two-step question (see Figure 2 , Supplemental material).
Analysis
Cognitive Interviews
Researchers conducting the cognitive interviews wrote summaries for each individual interview. Summary data were analyzed for evidence of recurring themes and patterns (Willis 2015) , both across cognitive interview respondents and within subgroups (e.g., respondents in LGBT versus non-LGBT households). We also developed a coding scheme to flag the data as sensitive or difficult to answer. For each, we also capture whether the sensitivity or difficulty was related to a self-report or a proxy report.
In general, questions were coded as difficult if there was any evidence that cognitive interview respondents thought that they or others (within or outside the household) would be unable to answer the question, because they either lacked the relevant knowledge or they did not understand the question and/or certain terms in the question. Questions were coded as sensitive if there was any evidence that cognitive interview respondents thought they or others would be unwilling to answer them, or in a few cases if the cognitive interview respondent had a negative emotional reaction to the question (e.g., becoming visibly upset or angry), which was rare. The evidence used for the coding was generally verbal -that is, cognitive interview respondents' responses to a debriefing probe or a spontaneous comment made during the standardized questionnaire. In some instances, the difficulty/sensitivity was directly reported (e.g., "I don't know" or "I would not feel comfortable answering"), and other times the difficulty/sensitivity was indicated by the nature of cognitive interview respondents' comments during debriefing.
For the disability and income questions in the standardized questionnaire, it was somewhat ambiguous whether the questions were asking for self or proxy response because they were asked at the household level (i.e., "Because of a physical, mental, or emotional condition, does anyone have difficulty [insert task]?"). For these questions, it was not always clear whether the cognitive interview respondent found the question difficult/sensitive for themselves, or for other household members. Unless the indication was clearly related to self-response, we coded difficulty as being related to proxy reporting, as the problems identified were related to arriving at an answer about their household as a whole. For sensitivity, on the other hand, we coded comments as pertaining to self-response by default unless cognitive interview respondents were explicit that their reaction was based on the income or disability status of someone else, and not themselves.
Two staff members, working independently, coded the cognitive interview data. Once the independent coding was completed, final consensus codes were assigned through adjudication, either by a third staff member or by a discussion among the coders (e.g., Kvale and Brinkmann 2015; Saldaña 2015) . The coders then counted the number of instances in which cognitive interview respondents indicated that they found a given question sensitive or difficult throughout the interview.
We also evaluated the degree to which answers from paired interview respondents matched and interpreted this as a measure of accuracy and ability to proxy report for both SOGI and non-SOGI questions (see Table 6 , Supplemental material, for more details). Responses were categorized as an exact match, near match, or mismatch using a methodology similar to Davis et al. (2017) . Criteria for this depended on the complexity of the question. For questions with yes/no response options, a mismatch occurred when the pair chose different options; there are no possible near matches. For more complex questions such as education and income, response options that were next to each other in the list were considered a near match, and responses that were not next to each other in the list of response options were considered a mismatch. Age was handled similarly. For the SOGI questions and the remaining non-SOGI questions, responses that did not match but would still lead to the same final disposition or classification were considered a near match (e.g., a household member identified as either gay or as bisexual would still lead to this person being classified as LGBT). Discrepant responses that would lead to a different disposition or classification were considered a mismatch (e.g., a household member identified as bisexual versus as straight would lead to this person being classified as either
LGBT or as non-LGBT, depending on whose response was used). Finally, to evaluate respondents' willingness to report SOGI and non-SOGI information, we analyzed item response rates in the standardized questionnaire. We also examined spontaneous comments and responses to probes during the debriefing.
Focus Groups
Following data collection, each focus group was transcribed verbatim. Personally identifiable information (PII) -such as names and places of employment. -were not included in the transcription, and focus group respondents were referred to using ID numbers. The introduction, off-topic comments, and moderator probes were summarized rather than transcribed. We then created a summary document organized by the research questions and sections of the focus group moderator's guide. Each section of this document corresponded to probes or groups of probes. Although a full analysis of the summary document was done to answer several research questions, only the results related to proxy reporting of SOGI information are presented here (full results can be found in Holzberg et al. 2017) .
Results
Overall, most cognitive interview respondents understood the SOGI questions as intended, and most did not indicate sensitivity or difficulty when proxy reporting SOGI (see Table 2 ). In addition, all cognitive interview respondents were willing to provide answers to the SOGI questions about other household members, and all but one had the information to proxy report. Most of the cognitive interview respondents in paired interviews gave the same responses to the SOGI questions, indicating that they had the knowledge to report this information.
Of the 132 cognitive interview respondents, 105 did not indicate sensitivity proxy reporting SO, and 115 did not indicate sensitivity proxy reporting GI. Most cognitive interview respondents said they were comfortable answering about other household members, and believed SOGI questions were acceptable on a survey like the CPS:
"
We are pretty open about everything." "This sort of question is becoming more prevalent in society. I don't believe it's a very intrusive question." Not many cognitive interview respondents indicated difficulty answering the SOGI questions. Of the 132 cognitive interview respondents, 112 did not indicate difficulty proxy reporting SO, and 126 did not indicate difficulty proxy reporting GI:
"Certainly not [difficult] for myself, not for the others." "[We're] married [so] it's pretty clear-cut."
While indications of sensitivity and difficulty were generally low for SOGI questions, there were more indications of sensitivity and difficulty for cognitive interview respondents in LGBT households (see Table 3 ). Respondents could have reported difficulty/sensitivity both when self-reporting and when proxy reporting. Interestingly, cognitive interview respondents indicated more sensitivity when self-reporting SO and more difficulty self-reporting GI than when they were proxy reporting. There was no clear pattern in the data to explain this finding, though we hypothesize that this may be explained in part by respondents not wanting to repeat their comments if they found SOGI sensitive and/or difficult for themselves. In the following sections, we describe the themes that emerged from the comments of cognitive interview and focus group respondents who indicated sensitivity and/or difficulty proxy reporting. This includes a discussion of differences between cognitive interview respondents in LGBT versus non-LGBT households when observed. We also include a comparison between the sensitivity and difficulty themes that emerged for the SOGI questions versus non-SOGI questions on income, disability, education, and so on. We discuss the level of agreement between the answers of paired cognitive interview respondents, and conclude with an examination of the willingness of respondents to provide proxy responses to SOGI and non-SOGI questions.
Sensitivity
Although most cognitive interview respondents did not indicate any sensitivity when reporting SOGI for other household members, it was one of the more sensitive questions for respondents, and thus it is important to explore the patterns amongst those who found it sensitive. This may inform future research to reduce sensitivity in surveys considering using proxy to collect SOGI information.
Sexual Orientation
When sensitivity occurred for cognitive interview respondents in non-LGBT households, it was because SO was viewed as a generally sensitive topic that was uncomfortable or inappropriate for people to discuss:
"[My husband] would find the gay and lesbian, the transgender, and the [disability questions] sensitive: : : . He was raised in Alabama as a Baptist." "[My elder mother] would feel frustrated by this question. It is not something they talk about. She knows he is gay: : :but it is not talked about."
For cognitive interview respondents in LGBT households indicating sensitivity, SO was viewed as more of a personally private matter. Eight cognitive interview respondents, most of whom were from LGBT households, indicated that they were uncomfortable responding about other household members in particular. A few cognitive interview respondents also said that they were uncomfortable choosing a response option on behalf of other household members:
"Feels uncomfortable answering about anyone else, whether they are in the room or not, because it's a little bit of a personal statement." "Would not want to answer for others. [I] would prefer they answer for themselves."
"Answering for relatives, not knowing exactly how they identify or their own history, was sensitive."
Gender Identity
The reasons given by the few cognitive interview respondents who found GI sensitive were similar to those given for SO. Cognitive interview respondents in non-LGBT households found GI to be private because they felt it was a topic that is generally sensitive for many people in the United States, and thus felt uncomfortable discussing it.
"We live in a strange time... [gender] is in everyone's face."
"What was your gender at birth: : :when I was born, this would not be asked."
On the other hand, those in LGBT households viewed GI questions as a personally private matter, and were concerned about the ramifications of answering for household members. Ten cognitive interview respondents living in LGBT households said that their household members would find GI questions sensitive because of their own personal GI, or expressed a preference for household members to answer for themselves instead: Nearly all transgender focus group respondents found proxy reporting very sensitive, due to general confidentiality concerns, belief that it is inappropriate to answer on someone else's behalf, the potential to accidentally "out" someone (i.e., disclose a person's GI without their knowledge or consent), and risks to transgender household members' safety:
"One hundred percent I would not want anybody to answer this for me at all." "[My wife]'s scared of putting out too much because I might get hurt." "I would want to know how identifiable this is. Is this just how you're referring to someone or [do you have] their actual name? I am much more comfortable fitting myself into the boxes that forms have than I am doing that for others: : : .I wouldn't feel comfortable making that choice for someone else." Some focus group respondents even commented that they thought people should not feel comfortable answering on the behalf of someone who is transgender:
"I would be worried if they were comfortable to answer for me. I wouldn't really know if I could trust them if they were comfortable to answer this for me."
Non-SOGI Questions
Most of the non-SOGI questions had similarly low levels of sensitivity, with few cognitive interview respondents indicating any sensitivity when proxy reporting (see Table 2 ). Overall, the questions about disability had more indications of sensitivity than the SOGI questions. Income had a similar rate to GI.
"It's very personal to me because a person in my household has a disability."
Like SOGI, cognitive interview respondents who found non-SOGI questions sensitive often did not want to answer for other household members because they preferred household members respond for themselves. In some cases, cognitive interview respondents felt uncomfortable because they were concerned they might answer incorrectly for the other person; this reason was most frequently given for disability. In other cases, cognitive interview respondents thought a household member would find questions sensitive to answer generally, for both themselves and other household members. This reason was most frequently cited for disability and income:
"She does not want people to know her income." "My mother does not like to admit her disability."
Difficulty
Fewer cognitive interview respondents indicated difficulty than indicated sensitivity when reporting SOGI for other household members. However, it is important to understand the reasons why cognitive interview respondents indicated difficulty, as respondents who find it difficult to proxy report SOGI may be unlikely to be able to provide accurate answers.
Sexual Orientation
Only one of our cognitive interview respondents provided a "Don't Know" response when proxy reporting SO. This respondent was an LGBT teenager who said they had not talked to their parents about their SO, and thus could not be certain of the correct answer. While all other respondents were able to provide an answer, some cognitive interview respondents from both LGBT and non-LGBT households indicated difficulty proxy reporting because household members' identities may be fluid. Cognitive interview respondents in LGBT households said that people's identities may be fluid generally:
"They see sexuality [as] more fluid. They might answer it 'lesbian,' might answer 'bisexual.'" Cognitive interview respondents in non-LGBT households said this was more because they recognized teenagers or younger members of the household might not have fully developed their identities, and they did not want to assume that they were straight: ": : :except my son. I don't want to label him if I don't know. Until then I assume he's straight." "My daughter is in college; she could be experimenting." "My son is still young and society is still not 100 percent accepting, so it is still possible that my son may be bisexual or something rather than straight and not told me."
Most of the cognitive interview respondents in LGBT households indicating difficulty proxy reporting knew how the household member identified, but did not see a suitable response option in the question or preferred to select more than one option:
"They would want to answer the sexual orientation question as 'queer.'" "He is asexual. Straight, and something else."
Gender Identity
None of our cognitive interview respondents provided "Don't Know" responses when proxy reporting GI. However, a few cognitive interview respondents in non-LGBT households indicated difficulty proxy reporting GI because they were unsure of the correct answer. For example, two cognitive interview respondents said they lacked knowledge about their roommates' GI:
"Think I know the answer but I don't know the roommates very well. They could be transgender, but I don't think so."
Three cognitive interview respondents in non-LGBT households indicating difficulty for GI said that older household members would have difficulty answering because of the language used in the questions:
"She would not relate to the language used: : : concepts would be [unfamiliar] to her."
In the focus groups, transgender respondents said they thought household members would have difficulty responding on their behalf and would likely be inaccurate in their responses. Focus group respondents believed this would be due primarily to a lack of knowledge of household members' correct GI, either generally or within the "transgender" umbrella term, or a refusal to accept and acknowledge household members' GI:
"They're going to mark you as whatever they see you as, and you're not getting the authentic [answer] because you haven't told them what your situation is." "It's very problematic because if you were to ask my dad, his answer would be totally different from mine, and anybody who isn't out to their head of household, they're not going to know any of that information or might refuse to answer because they don't want you to know." "I live with 4 roommates, and 3 out of those 4 people, I don't know if they know or not about my [GI] , and I don't know if they think they know, or if they don't think they know. I don't know what they would say. I have literally no idea." "If I was living with my parents, absolutely not, but I live with another [transgender] woman as a roommate so I feel like we would both be able to."
A few cognitive interview respondents gave evidence of similar types of difficulty. One respondent said that other household members would have difficulty because the response options were not inclusive enough and did not allow for the selection of more than one option. Two transgender cognitive interview respondents also expressed that they were uncertain about how their household members would identify them or thought they would be identified incorrectly:
"I don't know that they would answer that I am transgender or male." "My mother would answer as male [though I am gender-fluid]. She would feel certain of that answer. She does not understand all this."
Non-SOGI Questions
Looking at the difficulty indicated for the non-SOGI questions, income stood out as the most difficult, with more than half of the cognitive interview respondents indicating difficulty proxy reporting (see Table 2 ). Date of birth and the disability question on ability to concentrate had the next most indications of difficulty for the non-SOGI questions. All three had slightly more indications of difficulty than SO, and far more than GI.
Across the non-SOGI questions, the most frequent reason for difficulty was an inability to select from the response categories that were provided. This is similar to what we observed for the SOGI questions:
"There isn't quite a [race] option because she's completely Hispanic." "[Income options are] overwhelming : : : It's just very visually challenging in that format."
Difficulty for non-SOGI questions was also more about a lack of understanding of the questions' intended meaning than about knowing the answer. We did not observe comprehension difficulties for the SOGI questions:
"Nowadays so many people have mental and emotional difficulties: : :Give examples, or define [disability] a little bit more." "OK, so our household is not a family. So how do you want me to break [income] out? : : : OK, so family. That's me."
The frequency of "Don't Know" responses is commonly used to assess the difficulty respondents have reporting. Cognitive interview respondents were able to provide a response when proxy reporting for almost all of the non-SOGI and SOGI questions (see Table 4 ). Date of birth had the most cognitive interview respondents saying they did not know the answer. The SOGI questions had similarly low "Don't Know" rates to those found for the non-SOGI questions.
Match Rates
The majority of answers for paired cognitive interview respondents matched, on both SOGI and non-SOGI questions (see Table 5 ). Almost all of the paired respondents selected the same response options for both SOGI and non-SOGI questions. The exceptions were income and education, where half or more than half of paired cognitive interview respondents had mismatches. For income, respondents were divided evenly into near There were more mismatches for SO, but near matches were the same between SO and GI. Near matches for SOGI occurred when respondents did not see a preferred response option when reporting for a household member who was a sexual minority, and thus selected different alternatives from the options available (for example, selecting "bisexual" and "something else" for SO, or "male/female" and "male/transgender" for GI). Reasons for SOGI mismatches were more varied than for the near matches. One case appeared to be a knowledge issue, where a parent identified one of their children as bisexual but their other child identified their sibling as straight. The other two mismatches on SO and the only GI mismatch appeared to be more about willingness to identify a household member as a sexual minority. For the mismatches on SO, in both households the female respondents identified themselves as "bisexual" or "something else" and their male partners identified them as straight; both members of both pairs commented that they were aware that they would not match. For the mismatch on GI, one respondent answered "female/female" for themselves but commented later that they are transgender and just do not like to identify that way; their partner identified them as transgender.
Willingness to Report
Overall, the cognitive interviews suggest that respondents are willing to proxy report both SOGI and non-SOGI information. No cognitive interview respondent refused to report SOGI for other household members. However, while we did not have a direct measure of willingness in the focus groups, some transgender focus group respondents made comments indicating that they thought members of their household would refuse to proxy report GI on their behalf due to concerns about confidentiality:
"I think my partner would be like, 'you can [expletive] right off.'" "I think there's a strong sense of you don't disclose other people's sex or gender; you don't speak for them, whether it's a case of accidentally outing them or giving more information than they're comfortable with."
Like SOGI, the majority of the non-SOGI questions also received no refusals in the cognitive interviews, with two exceptions. Both refusals occurred due to sensitivity concerns about proxy reporting on behalf of a household member. One refusal was to name the employer, out of concerns about identity theft, and the other refusal occurred because the cognitive interview respondent felt the household member should answer for themselves about their disability.
Discussion
Overall, we found that most cognitive interview respondents did not indicate difficulty or sensitivity when proxy reporting SOGI information. Rates of difficulty and sensitivity were similar or slightly higher than observed for other questions. Respondents were generally willing to report SOGI for themselves and other household members, with no respondents refusing and only one respondent saying they did not know the answer. In the paired interviews, there was a high level of agreement in responses. Of the few paired responses that did not match, about half were near matches (a similar rate to other research on paired interviews, e.g., Davis et al. 2017) , where paired respondents still agreed that a person should be classified as a sexual or gender minority. Thus, cognitive interview results suggest that asking SOGI by proxy may be feasible in large-scale, general population surveys.
Of the cognitive interview respondents who did have difficulty, respondents in LGBT households found proxy response more difficult than respondents in non-LGBT households, largely due to issues of question wording. There were also more indications of sensitivity from cognitive interview respondents in LGBT households, who viewed SOGI as a personally private matter. Generally, most difficulty and sensitivity issues for cognitive interview respondents from LGBT households seemed to arise because these respondents were very much aware of their household members' LGBT status. Therefore, cognitive interview respondents were concerned about specifying LGBT status accurately and had difficulty when the response options did not meet their needs (e.g., wanting to select more than one option or report a preferred term not provided in the question). They were also concerned about respecting their household members' privacy. We note that transgender respondents in the focus groups raised serious concerns about the difficulty and sensitivity of proxy response for GI, for similar reasons. The results suggest that future research should pay particular attention to how the SOGI questions function differently for subpopulations. Different issues may arise in terms of proxy response measurement error or data quality depending on household composition (e.g., having an LGBT household member or not) and/or social distance.
Limitations
The present study explored the feasibility of proxy response for a large-scale household survey, the CPS. While this research included some quantitative components, the main data collected were qualitative, and respondents are not meant to be representative of any given population. Cognitive interviews were conducted in select locations (in or near a major US city), excluded single-person households, and all research respondents were paid volunteers willing to respond to a recruitment ad. Respondents may have been more cooperative and comfortable with the collection of SOGI than actual survey respondents outside of the lab setting. Only eight of the 132 cognitive interview respondents were transgender, and only two additional households had transgender household members. However, compared to most qualitative research studies, our sample was large and diverse in terms of demographic, household, and geographic characteristics. Additionally, this study tested the SOGI questions in a single context, within the CPS demographic section, in English, and only as interviewer-administered.
Future Research
A number of questions remain about the feasibility of SOGI proxy response in large-scale household surveys. There is a clear need to field test how SOGI proxy response would function in the production setting of a real, large-scale household survey; this would provide more information on item nonresponse, response distributions, impact on response rate, attrition, and any systematic bias involved in SOGI measurement that may be magnified for small populations such as sexual and gender minorities.
From our qualitative research, it does not seem as though SOGI proxy response is problematic for most people. There is some difficulty and sensitivity for LGBT respondents, especially for transgender respondents in the focus groups regarding GI. Some of these issues stemmed from question wording; respondents were still generally able to answer whether a person should be considered a sexual or gender minority. As attitudes towards LGBT individuals have changed rapidly over recent years (Westgate et al. 2015) , ongoing research on SOGI measurement is needed, since people's attitudes and perceived sensitivity of these items is unlikely to be static.
The comments from transgender focus group respondents suggest a risk of an undercount of that population, due to both inability and lack of willingness to proxy report the GI of transgender individuals due to sensitivity concerns. However, we note that their comments were made following only a brief description of the CPS and its methodology. Lack of exposure to the CPS interview itself meant we were unable to see how transgender focus group respondents would react to being asked to answer GI by proxy in context. The focus groups were more hypothetical in nature, and opinions may or may not be predictive of behaviors (Fazio 1986; Horwitz and Finamore 2017) .
We recommend conducting additional cognitive interviews with respondents in LGBT households, with an emphasis on those with a transgender household member. These interviews would shed more light into the validity of the focus group concerns by giving a more direct measure of proxy response behavior during the survey interview, and would also provide an opportunity to address the question wording concerns from both LGBT cognitive interview and transgender focus group respondents, particularly for GI. Future testing of GI question wording might include the ability to mark all that apply and the inclusion of a "something else" or "other" response option. In addition, conducting this research in other modes, such as self-administered, online questionnaires, may reveal additional findings that could not be observed in traditional, in-person cognitive interviews or focus groups (e.g., Edgar et al. 2016) . Respondents may feel more anonymous when answering SOGI questions in an online, self-administered mode, and may provide more honest responses and varying perspectives (e.g., Kreuter et al., 2008; Robertson et al. 2018) .
Future research on proxy reporting of SOGI should also explore the role of social distance between household members. For other types of survey questions, the social distance between household members, or how often they interact, have discussions, and share experiences affects proxy reports (Bickart et al. 1990; Bickart et al. 2006; Pascale 2016) . Respondents most familiar with other household members, such as spouses, tend to be better proxies than other relatives or household members (Boyle et al. 1992; Kojetin and Mullin 1995; Grieco and Armstrong 2014; Jäger 2005) . Other relationships, such as a parent and child, might be subject to other systematic biases. For instance, children may not fully disclose information to their parents, and parents may misreport on their children in a socially desirable direction (Reynolds and Wenger 2012) , in particular for socially stigmatizing conditions (Lavtar et al. 2016) . These issues could be compounded in households consisting of multiple generations or age groups.
We were unable to explore social distance between household members in the present study because most of our respondents lived in households with immediate family members. For spouses, answering SOGI questions may be relatively simple for the majority of respondents (Ortman et al. 2017 ). However, for more distant relationships, proxy reports may become more difficult due to insufficient knowledge about other household members (Kojetin and Miller 1993; Kojetin and Tanur 1996) . Furthermore, because SOGI questions are about personal identification, which can be fluid over time, and not necessarily observable behavior, the quality of proxy reports may depend in part on the extent to which household members discuss SOGI (Magaziner et al. 1996) .
